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November 6, 1992

Mr. Edward M. Lee, Jr.

Program Manager

Solar Ponds Remediation Program
EG&G Rocky Flats, Inc.

Building 080

P. O. Box 464

Golden, Colorado 80402-0464

Subject: Rocky Flats Plant Solar Evaporation Ponds Stabilization Project
[WBS 710 PROJECT MANAGEMENT — HALLIBURTON NUS ROCKY FLATS]
COMMENTS TO DOE EVALUATION OF WASTE CHARACTERIZATION REPORT & DESIGN
CRITERIA - RF-HED-92-0771 '

Dear Mr. Lee:

We received a letter from F. Lockhart dated October 23, 1992 yesterday
requiring responses to DOE comments on the referenced deliverable documents.
These are enclosed for your use in responding to the DOE RFQ.

One of the problems appears that the DOE is currently reviewing initial/draft
copies of documents. In some cases the final document was transmitted to EG&G
three months ago. It may prove beneficial to coordinate with review teams to
ensure that current documents are being used. We can provide EG&G a current
status of all deliverable documents if required.

I hope these responses appear complete. With only one day to respond, we have
quickly provided our comments to the DOE audit.

If we can provide any additional responses, please advise.
Sincerely, -

HALLIBURTON NUS ENVIRONMENTAL
CORPORATION

Ted A. Bittner
TAB/3g ) Project Manager

Enclosure

cc: - S. Heiman
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¥/ Environmental Corporation INTERNAL CORRESPONDENCE

C-49-11-2-054
MEMO TO: TED BITINER : | DATE: NOVEMBER 6, 1992
FROM: RICH NINESTEEL | ce: M. SPERANZA
| " ).D. CHIOU
SUBJECT: ROCKY FLATS SOLAR POND PROJECT T. SNARE
~ RESPONSE TO DOE COMMENTS ON R. SIMCIK
PONDCRETE WASTE CHARACTERIZATION REPORT  J. SCHMIDT

ROCKY FLATS PROJECT NO. 2K68.224A FILE: 2K68

Attached please find the preliminary responses to DOE's comments concerning the Pondcrete Waste
- Characterization Report (memorandum from A. Ramperiraap to F. Lockhart dated September 30, 1992).

The responses were propared in one day to help ineet DOE’s requested turnaround time. As such, please

consider the responses prehmmary until a ﬁnal review can be done next week, B :

Plcase note the following

e The Internal Draft report was reviewed. We have subsequently issued Revision 0,
. which contains some revised text. 1 suggest a copy be forwarded to the reviewer
. unmedlatcly

L The reviewers main concern was with the samplmg rauona]e Smcc thls was explamed

= in much more detail in the Sampling and Analysns Plan for Pondcrete and Saltcrete, I -
suggest a copy be forwarded to the reviewer xmmedlately Pertinent sections are
attached., -

] If the responses to comments are still not sufficient to meet the needs of the reviewer,
I suggest a meeting or a conference call be arranged with our staff (in particular Dr.
Chiou) to discuss the matter further.

& Plcase call me |f t.here are any further quesuons

Attachments
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PRELIMINARY (11/6/92)
RESPONSE TO COMMENTS BY DOE EM-453
ON THE PONDCRETE WASTE CHARACTERIZATION REPORT

CRITICAL COMMENT

The following responses should clarify the logié used to select the number of pondcrete samples needed
to characterize the population of billets:

The sampling rationale presented in the Pondcrete Waste Characterization Report was a
condensed version of the rationale prescnted in the Sampling and Analysis Plan for
Pondcrete and Salicrete, Combined Deliverable Number 211B, 211C, 221B, and 221C
(HALLIBURTON NUS, October 1991). The reviewer is referred to the pertinent
sections of this document for a better understanding of the sampling rationale (sec

attachment).

As stated in the Sampling and Analysis Plan, previous pondcrete data was seatistically
analyzed (o determine the relative standard deviations (RSDs) and the possible worst case
concentrations (97.5% upper tolerance limits) of selected parameters. The RSD'is a
mcasurement of the variability of a parameter in a population. The sample size required
to characterize a population to a specified -confidence level is related to the variability of
the population. For example, a population with higher variability would require more
samples to characterize it than a population with lower variability for the same level of
confidence.

The main objoctive of the waste characierization program was 1o support the development
of & successful stahilization recipe, not to characterize every singie chemical constituent
to the same level of confidence regardiess of its importance to the project.

The data showed that some parameters had relatively high RSDs. However, not all
parameters are of equal importance as they relate Lo the development of stabilization
recipes. More specifically, many parameters that had high RSDs were not present at
concentrations that were of concern, either from a regulatory standpoint or a chemical
engineering standpeint for cement stabilization.  Therefore, it was not a sound
engineering approach to base the sampling program on parameters that had little
relevance 1o the problem. Instead, it was deterinined that the most Jikely mode of failure
of the stabilization mixes would involve the leaching of hazardous constituents, using the
TCLP test, abovc regulatory standards, in this casc the applicable Land Disposal
Restrictions (I.DRs). The leachate concentrations were conservatively estimated for key
parameters and then compared to the parameter's LDR standard, This comparison
allowed an evaluation of which parameters had the highest probability of exceeding their
respective standards. These parameters would therefore be the most important for the
development of a successful stabilization rccipe.

For both triwalls and metal containers, cadmium had the highest leachate/standard ratio,
by at least an order of magnitude over the next contaminant,  Cadmium was thus chosen
as the parameter whose statistical dala would be used to determine the number of samples
to characterize the populations of pondcerete.  All other contaminants were not present at
concentrations that were of regulatory or engineering concern. If a contaminant of lesser

-

RV V]



[

ARLL TEURT O NS : jal
. [ BN

TEL:dlawzidual Nov 06,4z  12:57 wWo.00%
» o

——

concern but higher RSD was uscd to estimate the number of samples for pondcrete
characterization, excess samples would have been required, with no benefit 10 the project.

SPECIFIC COMMENTS

1.

2,3.

The first goal stated in Section 1.3 was 10 “characterize the two population forms of pondcrete.”
This statement can be expanded 10 include an asscssment of regulatory compliance, including the
LDR standards applicable to the waste,

Please see the response to the CRITICAL. COMMENT and the section of the Sampling and
Analysis Plan appended to this memorandum.

HALLIBURTON NUS was not provided with production data, therefore it is not possible to
accurately determine whether the production dates of the sampled billets are proportional to the
rate of production, This problem is further exacerbated by the lack of accumulation date data
for some of the billets.

This comment is acknowledged. However, the two sections were presented in the order in which
they appear because the laboratory analysis (Section 2.3.1) precedes data validation (Section 2.4).
As a compromise, we propose adding references to Section 2.4 in Section 2.3.1 where definitions
are rcquxred :

The commenter reviewed the Internal Draft of the subject report. The séntznce referenced in this
comment no Jonger appears in Revision 0, which was issued in September 1992, Section 4.2 in
Revision O discusses the salt content of the two pondcrete populations.

The referenced statcment from the Internal Draft report no longer appears in Revision 0. The
average data do not show a significant difference between the two populations of pondcrete for
moisture (gravimetric) or cement constituents (calcium, iron, aluminum). However, the chemical
data are not capable assessing the efficiency of the mixing and cement hydration, both of which
are key 1o producing a stable waste form. It should also be noted that both populations of
pondcrete were apparently produced with a high water/cement ratio, indicating that all pondcrete
was probably deficient in cement content,

Section 4.2 has been modified in Revision 0. The data indicate that the two populations are
similar based on comparison of average data for key parameters. Since the regulatory concerns
were already discusscd in Section 4.1, and considering the sumlantles presented in Section 4.2,
the statement concerning methanol is reasonable

The triwall sample that exceeded the LDR standard for amenable cyanide was PC-11500-T-D,

~ which was produced on April 7, 1988, It should be noted that the duplicate of this sample did
. not exceed the LDR standard. The nearest triwall sample was PC-12503-T, which was produced

April .18, 1988. This sample, as with all the other triwall samples, did not cxceed the LDR
standard for amenable cyanide. The method specified by SW846 shows that the triwall
population as a whole does not exceed the LDR standard, and that no further sampling is
required.

F .04
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1.0 PROJECT DESCRIPTION

This plan describes the requirements for sampling several waste
forms located at the Rocky Flats Plant in support of the Solar
Pond/Pondcrete Stabilization project being conducted by HALLIBURTON
NUS Environmental Corporatioﬁ (HALLIBURTON NUS) . The waste forms

of concern are as follows:

o Solar pond sludge and water

i Pondcrete tri-walls

o Saltcrete tri-walls

. Clarifier sludge and water

o Evaporator bottoms (not currently available)

This Sampllnq and Analy51s Plan will only address the Pondcrete and

Saltcrete The remaining waste sources are addressed in the Waste
Sampling and Analysis Plan for Pond Sludge and Water, and Clarifier
Sludge and Water (HALLIBURTON NUS, 1991).

The following sections contain descriptions of the waste forms to
be sampled, the scope of sampling activities, and sampling strategy

and rationale.

1.1 Site Description

1.1.1 . Pondcrete

Department of Energy (DOE)/Rockwell began phasing out use of the
solar evaporation ponds in the early 1980's because of

environmental concern... The plan for cleanup of the ponds was to

"“drain and treat the liquid waste and . to mix the  pond -

sediments/sludges with cement. The resulting solidified material

known as Pondcrete was to be disposed of at DOE’s Nevada Test site

(NTS) .

DELIVERABLE 2118, 211C, 2218, 22iC REVISION O
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“Clean out of the largest surface impoundment (Pond 207A) began 1in
1985 with a pugmill process. The sludge from the bottom of the
pond was pumped to a clarifier where it was allowed to settle out
before being pumped to the pugmill. Cement was added to the sludge
and mixed to a desired consistency by paddles attached to the auger
shaft. The Pondcrete mixture was then fed through a chute 1into
lined tri-walls. Improper mixing of cement and sludge resulted in
some Pondcrete blocks that did not solidify properly or crumbled

and cracked during storage pursuant to disposal at NTS.

Since the discovery of the Pondcrete problems in May 1988, DOE has
not cleaned up any additional sediment from the solar ponds.
Approximately 2,000 Pondcrete blocks had already been buried at NTS
prior to the discovery of the problems. Since that time, 8,666
blocks have been inspected, approved, repackaged, and shipped to
the test site for storage; and 8,031 blocks are awalting remixing
and-repackaging. Substantial additional work remains to be done to

clean up the ponds. ’

The Pondcrete blocks awaiting reprocessing are currently being
stored in tension membrane structures (tents) on the 750 and 904
pad areas. Approximately 2550 of the Pondcrete blocks failed to
solidify properly and the tri-wall containers are being stored in

metal containers.

Pondcrete is a mixture of cement and sludge material generated from
evaporating wastewater and is very high in salts, primarily calcium
and potassium salts, with some sodium salts. Pondcrete has been
sampled and analyzed several times for numerous compounds and
parameters.- The following provides a brief description of the
chemical‘charécterization of Pondcrete (Rockwell International,

1989) .
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" Volatiles

Only five volatile compounds registered above detection 1limits
(ADL) 1in any of the Pondcrete samples analyzed. Information on

those analytes are summarized as follows:

Volatile Analyte Num%&;‘of Avei&ﬁf ot ADiaggsdT:ge
Readings Readings

Methylene Chloride 3+ of 30 16.9 ppb 7.3 to 35 ppb
Acetone ' 20 of 30 39.7 ppb 11 to 180 ppb
2-Butanone 9 of 30 16.7 ppb 12 to 23 ppb
Tetrachloroethene 10 of 30 20.2 ppb 5 to 73 ppb
1,1,2,2-Tetrachloroethane 1 of 30 160.0 ppb ————
. A series of three other samples indicated very high methylene

chloride concentrations but were not included in the ADL readings
shown because of very high concentrations in the blank also.

Semivolatiles

Only four semivolatile compounds registered above detection limits
in any of the Pondcrete samples analyzed. Information on those

analytes is summarized as follows:

Number hverage Range of
Semivolatile Analyte of gDL R::dﬁgga ADL Readings

Readings (ppb) (ppb)
2-Nitroaniline ' 1 of 30 970 -———
Di-n-Butyl phthalate 1 of 30 590 -—--
Fluoranthene 8 of 30 722 374-1,683
Bis(2-ethylhexyl)phthalate 12 of 30 4,497 152-14,949

Pesticides/PCBs

Of the two samples tested, all concentrations were below detection

limits for the pesticide/PCB analytes.

DELIVERABLE 2118, 211C, 2218, 22iC ' REVISION O
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Metals

Pondcrete samples. The

"Total metal analysis was performed . on six
results are summarized as follows:
Average Range of
Metals Concentration Concentrations
(ppm) (ppm)

Aluminum 27,330 16,820-33,400
Arsenic 8.98 4.11-24.6
Barium 600 205-2,000
Beryllium 54 1.16-77.6
Cadmium 390 8.16-590
Calcium 371,280 243,300~-577,180
Chromium 278 176-420
Cobalt 30.9 20.9-33.8
Copper ' 155 23.4-236
Iron 13,620 9,730-17,620
Lead 29.6 2.38-43.0
Magnesium 5,670 1,210-7,680
Manganesc _ 2,090__ 804-6,910
Mercury _ 1.43 <0.02-2.32
Nickel : 116 $7.4-156
Potassium 157,840 9,470-329,300
Silver ' 13.4 6i63—23’4
Sodium 26,090 1,580-53,230
vanadium 43.6 . 28.8-62.7
Zinc 113 62.1-210
Percent Solids 67.8% 44.4%-94%

Cyanides

Analyses for total cyanide and cyanide amenable to chlorination

were performed on samples taken from five different blocks of

Pondcrete. A duplicate sample was taken from one of the blocks,

therefore a total of six samples were analyzed.

summarized as follows:

DELIVERABLE 2118, 211C, 2218, 221C
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Average Range of
Analysis Concentration Concentrations
(ppm) (ppm)
Total Cyanide 9.65 7.14-12.1
Amenable Cyanide 7.41 4.05-5.90

Radiochemistry

Radiochemistry analyses were performed on five Pondcrete samples.

The results are summarized as follows:

_ Average . Range of
Analysis Concentration Concentrations ™

. (pCi/qg) (pCi/q)

Groes Alpha 2,400 _ 1,700-3,800

Cross Beta 38 12-53

Pu-239 : 750 130-1,800

Am-241 ' 1,000 .690-1, 600

U-233, U-234 ' 44 33-60

u-238 48 40-66

Tritium - 1.7 pCi/mL 1.5-2.1 pCi/ml

Toxic Characteristic Leaching Procedure (TCLP)

. TCLP Volatiles. Three Pondcrete samples were subjected to
the TCLP and analyzed for 21 volatile compounds. These are

the volatile'compbunds that appear - in 40 CFR 268.41, Table

CCWE (Constituent Concentrations Waste Extract), for F001
through FOO05 spent solvents. Only three constituents were
observed at concentrations above the detection levels and
in each case, this occurred in only one out of three
results. ‘The - three  compounds and their single

concentration above détection levels are as follows:
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TCLP

Compound Concentration
{ppb)
l1,1,1-Trichloroethane 8
Tetrachloroethané S
Toluene 60

It should be noted that toluene was also detected in the

blank at 23 ppb.

. TCLP Semivolatiles. The same three Pondcrete samples were
analyzed for the semivolatile compounds that also appear on
the Table CCWE for FO001, FO002, FOO03, ahd FO0S5 spent
solvents. None of the four compounds considered
(cyclohexane, A 1,2-dichlorobenzene, pyridene,  and

2-nitropropane) were observed at concentrations above

detection.

In addition to the TCLP, the Pondcrete was. also tested for
ignitability, corrosivity, reactivity, and EP toxic metals.
Pondcrete did not test positive for ignitability, corrosivity, or
reactivity. = Only one EP toxic metal tested positive for the
Pondcrete samples. The Pondcrete was found to be toxic for cadmium
in eight of the 26 samples. 1In four of the eight readings, the
. average was 16.4 mg/l, with a range of 1.5 mg/l to 42 mg/l.- The EP

toxicity standard for cadmium is 1 mg/l.

Applicable EPA Hazardous Waste Numbers . o .',g@n

The Pondcrete waste has its origin in a collection of wastewaters

coming frohjapprdximately 30 different buildings;;mo§§ﬁqf%thoseal, .
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with multiple contributing streams. The applicable EPA hazardous

waste numbers for Pondcrete are as follows:

Hazardous

Waste Description
Number
D006 Toxic for cadmium
FOO1} Spent halogenated solvents used in degreasing
FOO02 Spent halogenated solvents
FOO03 Spent nonhalogenated solvents
FOO05 Spent nonhalogenated solvents

Wastewater treatment sludges from electroplating

FOO6 ;
operations

FOO7 Spent cyanide plating bath solutions from
clectroplating

FOO9 Spent stripping and cleaning bath polutions from

electroplating operations where cyanides are used

1.1.2 Baltcrete

Saltcrete is generated by solidifying the nitrate salt residue from
an'evaporation process at the Ligquid Waste Treatment Facility in
Building 374. In very simplified terms, the 374 wastewater
treatment operation can be broken into three processes. Depending
on its radiological contamination and point of origin, wastewater
~can go straight into any one of the three treatment process;
however, inside the facility, the processes are interrelated. The

three basic processes are:

(1) Evaporation
(2) Flocculation/precipitation

(3) Sludge dewatering

' Thé flocculation/precipitation activity is designed for the removal
of radioactive material. The settled sludge from this process goes
to the sludge handling step and the overflow goes to the
evaporétor. The evaporator receives less contaminated wastewater

directly. The residue or concentrated salt solution from the

REVISION O
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evaporator is mixed with cement to immobilize particulates and
remove the oxidizer and corrosive characteristics of the salt
and/or concentrated salt solutions. The resulting waste form is

referred to as Saltcrete (Rockwell International, 1989).

The wastewater now going to Building 374 includes that which
previously went to the evaporation ponds from which Pondcrete was
generated. Therefore, in general terms, the waste streams
contributing to the formation of Saltcrete are similar to those
identified for Pondcrete. Multiple sources/activities are involved
(about 30 different buildings), generatiﬁg wastewater with both
radiological and hazardous chemical contaminants. The major
distribution of wastewaters have radiological contamination below
a specified level and are sent directly to the evaporator. Some of
the processes generatiﬁg wastewaters that are of particular concern

from a RCRA standpoint include:

(1) Various laboratory activities

(2) Electroplating operations which 1include the use of
cyanides

(3) Metal machining/manufacturing . including cleaning/

degreasing with solvents
(4) Acid and caustic cleaning/rinsing solutions

The analyticél results from various sampling events are described

in the following paragraphs.
Volatiles

..Only six volatile compounds registered aboverdetection:limits in’
any of the 18 Saltcrete samples analyzed._,Information on those

analytes is summarized as follows:
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Number Average Range
Analyte of ADL of ADL of ADL
Readings Readings Readings
Acetone 15 of 15! 168 ppb 89-380 ppb
2-Butanone 15 of 15’ 39 ppb 21-70 ppb
Benzene 1 of 15' 26 ppb -———-
Methylene chloride’ 2 of 18 14 ppb 7.7-20 ppb
Tetrachloroethene 2 of 18 ' 7 ppb 6-8 ppb
Toluene 15 of 15' ‘ 22 ppb 5.1-51 ppb

' The Appendix III volatile analyses of samples taken Auguet 1988 did
not include these compounds; hence only 15 readings.

samples taken in Auguset 1988 were all
but because method and extract blanks
values, these valuese were not

? The volatile analyses of
positive for this analyte,
were also positive at esimilar
included as ADL readings.

Semivolatiles

Only three semivolatile compounds were detected above detection
limits in any of the 18 Saltcrete samples analyzed. It should be
-noted that the semivolatile analyses of samples taken in August
1988 did not include any of the analytés observed ADL; therefore,
the total number of readings is only shown as 15. Information on

those analytes is summarized as follows:

. Number Average Range

Analyte of ADL of ADL of ADL

- Readings Readings Readings
4-Chloro-3-methyl phenol 1l of 15 660 ppb -——--
Butyl benzyl phthalate 1 of 15 3,530 ppb ———-
Bis(2-ethylhexyl )phthalate 1 of 15 4,156 ————
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" Metals

Total metal analyses were performed on only one Saltcrete sample.

The results are as follows:

Metal COHC?;;;?tLon
Aluminum 11,520
Antimony <6.96
hreenic 4.04
Barium 160
Beryllium : 0.70
Cadmium 4.30
Calc;um 182,390
Chromium 117
Cobalt 19.8
Copper 17.9
Iron ‘ 14,290
Lead } ' 3.55
Magnesium 2,860
Hanganese - 606
Mercury <0.02
Nickel <0.02
Potaseaium 30.4
Selenium _ <0.5S8
Silver o 8.94
Sodium 4,870
Thallium <1.16
Vanadium 38.3
Zine 61.5

Cyanide

R N e T I L
Sl S T e e

Anélysés for total cyanide and cyanide amenable to chlorination
were performed on samples taken from four different blocks of
Saltcrete. A duplicate sample was taken from one of the blocks;

therefore, a total of five samples were analyzed. The results are

summarized as follows:

REVISION O

DELIVERABLE 2118, 211C, 2218, 22\C
October 24, 199

POMOCRETE SAMPLING L AXALYSIS PLAN
SALTCRETE SAMPLING L AMALYSIS PLAX




Average Range of
Analysis Concentration Concentrations
(ppm) (ppm}
Total Cyanide 15.5 12.6-18.5
Amenable Cyanide 13.2 6.2-18.2

Radiochemistry

Radiochemistry analyses were also performed on only a single

Saltcrete sample. The results are as follows:

Analysis Concentration

(pCi/qg)*

Cross Alpha 240 -+/- 60

Cross Beta 170 +/- 60

Pu=-239 160 +/- 10

Am=-241 . BB .+/- 4

U-233, U-234 25 +/-"10

u-21238 88 +/- 18

Tritium 1.3 +/- 0.3 (pCi/mL)

*Plus or minuo (+/-) values indicate the 95

percent confidence range for the reported

valuesn. '

RCRA Characteristics

TCLP analysis was conducted on three Saltcrete samples for
é:volatlles, .acids, and methanol (i.e., the compounds assoc1ated with . i

TR oy T e e

FOO1 through FOOS wastes) . Acetone and methylene chloride were

detected in the low ppb range (10 to 25 ppb) for the extract,

however these compounds were also in the extract blank. Methyl

isobutyl ketone, 2-butanone, and toluene had estimated readings
below the detection limit of 10, 10, and 5 ppb, respectively.

" EP Toxic Metals analysis were taken on 13 samples in April 1988.

All analytical results for EP Toxic Metals except lead were below

the following detection limits:
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Metal De;ection Limit (ppm) EP Toxicity Limit
Arsenic 0.10 5.0

Barium 1.0 100.0
Cadmium 0.05 1.0
Chromium 0.5 5.0

Lead 0.5 5.0
Mercury 0.005 0.2
Selenium 0.1 1.0

Silver 5.0 5.0

Lead was observed in a single sample at a concentration at the
detection limit (0.5 ppm). Two samples taken within one month of
cach other in 1986 provided variable information. The first
provided positive readings for five metals while the second had
less than detectable for all eight metals. These results are

summarized as follows:

Concentration (ppm)
Metal lst 1986 Sample 2nd 1986 Sample
Barium 0.30 <20.0
cadmium 0.092 <0.2
| Chromium 2.99 <1.0
| Lead 0.33 <1.0. .
‘ Silver 0.050 <l.0

- Saltcrete was also tested for ignitability, corrosivity and
' reactivity. The solidified material did not test positive for any
of the above RCRA characteristics. However, Saltcrete that.is not.

solidified would be considered ignitable and corrosive.

Applicable EPA Hazardous Waste Numbers

The applicable listed EPA waste numbers for Saltcrete are as

follows:
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Hazardous Description
Waste
Number
F0O01 Spent halogenated solvents used in degreasing
F002 Spent halogenated solvents
FOO3 Spent nonhalogenated solvents
FOOS Spent nonhalogenated solvents
FOO6 Wastewater treatment sludges from electroplating
operations
Spent cyanide plating bath solutions from
F0O7 :
electroplating
FOOS Spent otripping and cleaning bath solutions from
electroplating operations where cyanidee are used
1.2 Bcope of Work

The following waste forms will be sampled in support of the Solar

Pond/Pondcrete Stabilization Project:

. Pondcrete

e Saltcrete

The Pondcrete is segregated into two subgroups for sampling. The
tri-walls are considered one group and the tri-walls in the metal

containers will be the second group.

Saltcrete is divided into three subgroups. The tri-walls are one
subgroup, tri-walls in metal containers are a subgroup, and

1/2 Ccrates are a subgroup.

The purpose of the sampling effort is to obtain a sufficient number
of samples to characterize each waste form. Specific goals of the

waste characterization effort are as follpws;
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e To develop an analytical. profile of each waste form such
that, within a specified statistical confidence limit, each

waste form can be characterized as a single population.

e To determine specific analytes that are known or suspected

to be deleterious to cement chemistry reactions.

e To develop analytical values for specific analytes such that
the capture efficiency of: the final waste/cement

formulations can be evaluated.

e To determine selected physical characteristics of the

samples collected.

Additionally, samples of each waste form will be collected for
treatability studies which will be conducted at the HALLIBURTON NUS
laboratory in Pittsburgh, Pennsylvania. Details of the proposed
treatability study are included in the Treatability Study Work Plan
(HALLIBURTON NUS, 1991). | | |

Table 1-1 provides a summary of the number of billets that will be
sampled and the associated volumes that will be collected to
accomplish the goals of the Sampling and Analysis Plan for waste
. characterization. h

1.3 Bampling Strateqy and Ratiocnale

1.3.1 Introduction

"In general, the goal of ‘a -sampling program 'is to collect a'émall.ff

but informative portion of the population being investigated. A
representative sample is a sample that can be expected -to
adequately reflect the properties of interest of the entire media
being sampled. As an integral part of the waste characterization

and treatability studies, the objective of the sampling program of
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' TABLE 1-1° TABLE A
TOTAL DISCRETE | TOTAL DISCRETE TOTAL OISCRETE YOLLME OF COMPOSITE YU Of COWOSIIE
SAVPLE < | YOUUME SXIPPED YOLUE 10 l{_ SAOPLE 10 BE SAMPLE 10 BE
COLLECTED il 1o RALLIBUR TON OPASITED FOR TOTAL YOLLrE YOLUME Of COOSITE SHIPPED 10 SHIPPED 10
UASTE SOURCE LCOCATION YOLLME PER ] WS FOR TREATABILITY. Of COOSITE SAUPLE T0 B STORED | maLt1BURTON wIS FOR KALLIBLRION wss f(m
i BILLEY CNARACTERI AT ION | sTuwoT SAOPLE AT ROCXY FLATS TREATABILITY STLDY CHARACTERIZATION
Pordcrete Tri-valls 3.5 gal ; 2 gal 1.5 gal 2L gal 12 gal 10 gal 2 gal
(16) !
Pordcrete tri-valls ‘in 3 gal 2 sl 1 gal 24 gal 12 gal 10 gat 2 gal
Metats (L0)
Saltcrete - tri-vatls 3.6 gal 2 gal 1.6 gal &L gal 32 gal 30 gal 2 gal
) L2y
Saltcrete tri-valls in 13 gel 2 9ol ' ogal 64 gal 32 g2l 30 gal 2 gal
Ketals (8)
Saltcrete 172 crates 8 gal ! 2 gal 6 gal &4 gal 32 gal 30 gal 2 ol
(1) ’ :
R ——

o earae v e -

g 2 s

n o o mgadn
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this project is to obtain representative samples from each major
wasﬁe source for specified flield measurements and laboratory
analyses. These samples will provide an evaluation of the physical
and chemical properties of the waste, as they directly apply to the

development of stabilization process formulations and the design of

process eguipment.

The waste forms considered for this sampling event ihclude
Pondcrete and Saltcrete. Because of the different nature of these
waste forms and the availablility of previous information, samples
will be taken using different approaches and will be analyzed
separately. Therefore, sampling strategies need to be developed
based on specific conditions to assure that the samples collected

will give an accurate representation of each waste source.

To achieve the sampling objective, fundamental statistical concepts
will be utilized where possible to develop sampling strategies to

address the following issues:

e How many samples to take
*  How to choose the sample
e How to estimate a population mean

e How to characterize the uncertainty in the estimate
: oy

1.3.2 Presurvey Estimate of Relative SBtandard Deviation

Formal sequential (multiphase) procedures are available which can
guarantee, under certain conditions, achieving a prespecified

boundary”dn'the'sampling error without previous knowledge of the
population. ~Because only one sampling run will be conducted for
this project, application of statistical formulas to determine the
number ofvsamples requires that previously obtained information on
the population under consideration be available for evaluation.

The previous sampling results will be utilized to provide rough
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" estimates for relative standard deviations (RSDs) of a waste form.
The RSD is estimated to be the ratio between the sample standard
deviation and the sample mean, for each parameter to be analyzed in
each waste form. Any analysis error incurred in making

observations on sample units was negligible for the existing data.

The importance of a RSD, which is a measurement of the variability

of a parameter in the population, for determining the sample size

for each waste form 1is clear. The sample size required to
characterize a population to a specified confidence level 1is
related to the variability of the population. The sample size

required to characterize populations which have relatively low
variability would, in most cases, be expected to be smaller than
those required to characterize a population in which the

variability is higher for the same level of confidence.
1.3.2.1 Relative Standard Deviation of Existing Data

'Pondcrete tri-walls and Pondcrete in metal containers were sampled
for chemical and geotechnical data (Weston 1991). Fourteen samples
of the Pondcrete tri-walls were collected and five Pondcrete

samples from the metal containers were collected.

Summarized in Tables 1-2 and 1-3 are analytical results and general
statistics for selected parameters for Pondérete samples previously
taken from tri-walls and metals, respectively. These parameters
were selected based on their importance to the design of the
development of stabilization process. Sample averages, standard
deviations, relative standard deviaﬁions, and the 97.5% upper limit

of each parameter’s possible range. were calculated. - S
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TABLE 1-2

OENERAL STATISTICS AND ANALYTICAL RESULTS FOR TRI-WALLS
ROCKY FPLATS FACILITY

PAOGE TWO
NATURAL TOTAL TOTAL

SAMPLE CYANIDE SULFATE HITRATE 10C MOl STURE PASS #200 MOISTURE PENETROMETER CALC WM CALCTLM SILVER ARSENIC

10 (mg/kg) (mg/t) {mg/\) (mg/%g) (X) (X) (X) (1/sq.ft) (mg/kg) (ug/\) (mg/kg) (mg/%q)
904 -01 96.3 1340.0 ||060 15100 63.9 76.5 181.4 0.00 337000 2500 1L7.0 7.60
904-02 93.1 i 1770.0 11700 21900 $9.6 '86.0 180.4 0.00 202000 7350 92.3 6.00
904 .03 123.0 1190.0 9820 52600 69.8 93.0 229.1 0.00 235000 2500 103.0 1.0
904 -0 9.7 1160‘:0 10700 21100 63.5 77.4‘ . 181.1 0.00 167000 7780 96.0 2.75
904 - 05 3.8 {°  952.0 12300 23600 61.5 89.3 162.6 1.70 337000 28500 81.2 12.50
904 - 06 107.0 | . 1060.6 5040 11100 61.5 60.9 . 159.0 0.00 139000 6270 102.0 L.90
904-07 L3¢ lLﬁgig-i.l'lllOO 16900 59.5 93.2 161.3 .70 247000 23200 77.% 11.20
75001 L8.¢ 1190.0 11000 84640 61.1 88.L 158.1 1.30 - 328000 21400 119.0 2.55
750-02 36.8 1310.0 8080 17800 6L .4 .80.0 20¢.0 0.00 125000 12500 642 6.80
750-03 $8.2 |266.0 9380 15100 6L.1 86.7 196.0 0.75 189000 21900 55.9 5.90
750-04 29.¢ - 1330.0 9330 13700 SL.9 SL.‘\ \Lb.-:? 0.00 188000 12500 2.2 .70
750-05 50.¢ 363.6 . 10400 21300 60.5 87.2 | .153.7 1.50 332000 44000 93.1% 5.10
750-06 C52.¢ . 822.0 11100 18500 61.5 73.6 163.5 ) 3.00 162000 27400 59.8 2.15
750-07 ¢0.1 IISZbLO 7210 18900 61.8. 81.9 165.2 0.00 180000 2500 79.2 6.50
AVERAGE 62.3 1180.5 10011 .4 19731.¢ 62.0 80.¢ 174.0 0.7V 224857 .1 15735.7 83.7 6.8
S.D. 29.5 Jes.e 2122.9 10359.3 3.3 11.¢ 23.3 0.97 78739.0 12382.9 33.6 3.3
R.S.D. 0.47¢ 0.2768 0.212 0.525 0.054 0.142 0.134: 1.364 0.350 0.787 0.402 0.507
97.5% <« 1201 .lél&.? 14172.3 40035.7 68.5 102.9 219.6 2.6 379185.5 | 40006.1 169.6 12.8

Source: Weston 1991'

Data reported in mg/kg and pg/kg are concentrations in the solid waste.
Data reported in mg/l and pg/l are concentrations in the waste leachate.
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ffcrltlcal deflnltlons of confidence requ1red in drawing conclusions

As shown 1in the tables, some parameters have very high RSDs;
however, the final result of the stabilization process may not be
as sensitive to those parameters when compared to other
considerations. Instead of using the highest RSD to set the sample
size, it was determined that a more practical approach is to use
the parameters that will be most likely to cause failure of the
TCLP tests after the stabilization process. = A conservative
estimate of constituent concentration in the waste extract (CCWE)
was made based on a 60% dilution (based on weight) of Pondcrete
during stabilization (assumes a baseline 3:1:1 mixing ratio between
Pondcrete material, cement, and water in the stabilization
process), a 20:1 dilution during the standard TCLP test, and

assuming 100% of the contaminant will leach. The following

‘equation was used to estimate the leachate concentrations of each

contaminant after the stabilization process:
‘ 3 1
CCWE(mg/1) - Ci(mg/kg) x < X 36-

Where: - CCWE ‘(Constituent Concentrations in Waste Extract)
is the leachate concentration and C, is the 97.5%
upper limit of possible original conccntratlon

The estimated CCWEs were then compared with the regulatory level

for’each regulated contaminant, respectively. Table 1-4 summarizes

"these results. In both- tri-walls and metals, cadmium has the

'~h1ghest CCWE/standard ratio and will be used to determine the data

quality objectives for sampling.

'1.3.3 Data Quality Objectives for the Sampling

Data Quallty Objectlves (DQOs) are.- statements that provide the..

TN e

from the entire project data. These objectives determine the

degree of total variability (uncertainty or error) that can be
tolerated in the data. As both sampling and analysis error

contribute to the overall uncertainty  of data, these limits of
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1.3l L Tk

variability must be incorporated into the sampling and analysis

plan and achieved with detailed sampling and analysis protocols.

The standard error estimates and confidence intervals presented for
the sampling strategy will reflect only uncertainty due to sampling
error, that is, the error associated with the fact that only a
sample, rather than the whole population, 1is observed. This

assumes that the sample is representative of the entire waste form.

By defining the sampiing DQOs separately from the overall project
DQOs, the sampling protocols can be developed using simple
statistical concepts to achieve the specified quantitative
standards for sampling errors. DQOs for sampling in each waste
form will be defined as relative percent error, i.e., the magnitude
of tolerable sampling error is expressed in relative terms as a
percent of the quantity to be estimated. An initiai value of the
sampling DQO is selected as 15% error of the sample mean. This
percent error was selected because the number of samples requ1red
to achieve this DQO is reasonable based on schedule and cost.

Additionally, a greater number of samples does not decrease the DQO
error in a siénifiCant manner until a very large sample population
is selected (i.e., large increases in sample size results in small

‘decreases in DQO error). Further discussion is provided in Section

1.3.4 Determination of ESample Bize

As mentioned earlier, statistical approaches will be used to

determine the sample size requ1red to gencrate data which satlsfy

- L pamr e hy e

the specified sampling DQO. [ . .7 T L }; T

.For random sampling bf a finigé Apopulation,' the 'forﬁulal‘for
standard error of the estimator of population mean specifies a
relationship between sample size n and the uncértainty of the
estimation (Wadsworth, 1990). This relationship can be used to
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determine the sample size required to obtain an estimate with a
desired level of precision. Given a DQO, expressed in a relative
percent error, and the estimated RSD of the population, under

95 percent confidence limit the sample size can be determined as

n-=mn, / [1 + (ng/N)])
Where:
n - (z-RSD)2
(-] Dw
N is the population size (total number of billets in a
waste form), and z is the 2.5 percent guantile from

Student’s t Distribution with n-1 degree of freedom.

This equation results in collecting more samples than what'WOuld be
required to be collected using the equations recommended in SW-846;
theréfdre, this methodology will exceed the minimum sampling
reguirements of SW-846. This approach was taken to satisfy the
technical needs and better quantify the uncertainties of the

project.

1.3.4.1 Pondcrete Sample Bize

As mentioned previously, ;admium was determined to be the parameter

which. may cause .the most concern for the TCLP analysis™ 0f the L -i . -

solidified product. Therefore, the RSDs calculated for cadmium
were used to determine the required sample sizes for Pondcrete tri-
walls -and fof Pondcrete in metal containers. :Figures 1-1 and 1-2
were developed based on formulas described earlier, to assist the
- selection of sample sizes based on RSDs of cadmlum and the total

B

numbers of blllets for tri<walls’ and metals respectlvely _WT“'
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As shown 1in the Figures, using a relative error of 15%, the
required number of samples for tri-walls and metals are 16 and 40,
respectively. As can be seen in Figures 1-1 and 1-2, relatively
large changes 1n sample sizes are reguired to decrease the DQO

error.

1.3.4.2 Saltcrete Sample Size

‘Statistical concepts-based on previous analytical data are not
applicable to the Saltcrete billets because existing data for
critical parameters (metals, anioné) do not exist. Because of the
lack of data for Saltcrete, uncertainties exist for the chemical
composition of Saltcrete. Therefore, it will be assumed the
Saltcrete is more variable than Pondcrete and will require more

sampleé per total population size to accommodate potentially larger

variances.

Because the schedule is relatively short for this project, only one
. sampling round will be conducted for Saltcrete. Therefore, sample
size must be as large as possible to ensure that quality data is
obtained to adequately characterize the Saltcrete. Sixty samples
is considered to be the maximum sample size that can be
accommodated'because of the short schedule. Sixty samples 1is
believed to be sufficiently large to account for variances in the
Salterete. Essentially, 60 samples for Saltcrete, compared to
56 samples for Pondcrete, represehts almost three times as many

samples when compared to a total population of 2,936 and 8,099,

-

respectively.

The 60 samples for the total population of Saltcrete will be
subdivided into three groups. Thé three subgroups will be tri-
walls, 1/2 crates, and tri-walls in metal containers. The number
of samples for each subgroup were determined by proportioning the
total number of samples between the three subgroups based on the

total number of billets (i.e., tri-walls, 1/2 crates, or tri-walls
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in metal containers). The number of samples per subgroup were also
proportionally divided between the 904 Pad and the 750 Pad. This

method provided the following number of samples for each subgroup:

750 Pad 804 Pad

Tri-walls 14 28
1/2 Crates 12 0

Metal 2 4
1.3.5 Uses of Statistical Computer Package

SYSTAT/SYGRAPH 5.0 with DESIGN and SAMPLE modules, a comprehensive
statistics, graphics, and data management package for IBM-PC
compatibles, will be utilized throughout the entire sampling task.
This computer package can perform tasks ranging from simple
statistical calculations to design of highly complex sampling that
-use stratification, clustering, and variable probabilities. The
use of a statistic.computer package saves time, reduces possible

‘human errors and produce high quality graphic outputs.

1.3.6 ample Design for Pondcrete and SBaltcrete
wBecause of the way the waste containers are stored (i.e. large
;stacks in separated tents),.lt 1s desxred to have a representative .
vsample con51st1ng of containers from every storage area and layer

of stacks without moving too many containers. Given the relatively
' small size of sample (i.e., approximately 60 each for Pondcrete and

Saltcrete), a simple random sampling approach clearly cannot assure
~that samples are selected from the middle of a'stack or from only

. some of: the tents.g Therefore, the predetermlned numbers of wastet-“

~samples requlred for the treatability study were selected by a
systematlc sampllng‘approach. This approach was designed to obtain
samples from every portion . of the waste storage'afeas/layers but

also consider the accessibility of selected containers.
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The number of samples required to achieve the DQO was initially
developed by assuming a simple random sampling approach would be
used. The following assumptions were considered thereby allowing
the same number of samples to be used with a more controlled

sampling approach:

®* There is no statistically significant spatial patterns of
the waste characteristic in a layer of any stack (i.e., the
underlying probability distributions of the characteristics

is stationary within a layer).

* The waste characteristics are independent of the different

layers in a stack.

® The waste characteristics are independent of stacks in a

tent and between tents or laydown areas.

The first assumption allows containers to be selected from corners
.or outsides of a stack so it is not necessary to move many
container 1in oraer to take a container in the middle of a stack.
With the second assumption, containers of all layers at a selected
location in a stack can be collected simultaneously. The third
assumption supports using tents and. stacks as two levels of

sampling clusters in the multi-stage cluster sampling approach.

1.3.6.1 Pondcrete Bampling

The multi-stage cluster sampling approach was accomplished in the
following steps for Pondcrete:

o Develop- maps'showing the layout bf the-two waste storage
pads, locations of stacks in the tents and outside laydown
areas, and detailed drawings of positions of every container
in a stack. All the maps and drawings are included in

Appendix A and B.
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e Identify the waste type and form for every container on the

drawings.

e Verify the numbers of containers against the 1list of

inventory.

e Select and mark potential containers or groups of containers
to be sampled from each stack considering the size of the
stack and the accessibility of the containers. These groups
are located at corners or outsides of a stack and consist of

overlaying containers from each layer of the stack.

e A random number table was used to generate random choices

whenever a cluster (tent or stack) or waste contailner.

selection was performed in the following steps.

e The Pondcrete Tri-wall samples were selected from tents that
contain mostly this type of waste (i.e., tents 9, 10, 11 in
904 Pad and tents 3, 4, 5 in 750 Pad). One stack was
selected from a tent first, then one group of containers
among the previously determined potential sampling groups of

this stack was chosen. This procedure was repeated for each

tent listed above. QOverall, 16 Pondcrete Tri-wélls were

selected.

e The Pondcrete metal containers were located in one outside
area and three stacks 1in Tent 9 on the 904 Pad and
27 double-layer rows in the south and north laydown areas on
the 750_ ?3¢. Each metal container usually has three
Pondcrete Tri-walls inside. The sampling was performed by
selecting stacks or rows then containers similar to the Tri-
wall éampling. . Ovefall,- 14 metal contailners with 42

Pondcrete samples were selected.
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1.3.6.2

Saltcrete Sampling

The multi-stage cluster sampling approach was accomplished in the

followi

ng steps for Saltcrete:

No previous information was available to determine specific
numbers of samples required for each container type to
achieve a given DQO. Therefore, the total Saltcrete sample
number (i.e., 60) was divided ambng waste storage areas and
the three different waste-types by using simple proportions.
The following table shows the numbers of samples to be

collected from each waste-form on each pad.

TWaste—forms 750 Pad - 904 Pad
Tri-wall 14/771 28/1544
Half-Crate . 12/675 0/0
Metal 2/102 ‘ 4/210

NOTE: Sample number/total Saltcrete number

e The Saltcrete Tri-wall samples were selected from tent 8 in
904 Pad and tents 2 and 6 in 750 Pad. Similarly, stacks
were selected first then followed by sample groups.
Overall, 42 Tri-wall samples were selected.

e The Saltcrete half-crates were stored in the south laydown

3 area 1in 750 Pad. Following the stack then sample group
| procedure, 12 half-crates were selected.

e The. Saltcrete metal containers usually have two Saltcrete
billets 1n one container. These containers were located in
two outside areas and one stack in tent 8 in 904 Pad and two
stacks in the south laydown area in 750 Pad. Overall, 3
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metal containers with 6 Saltcrete samples were selected

following the stack then container procedure.

e The times that these selected Saltcrete samples were
produced was identified and a histogram (Figure 1-3)
‘developed to determine the variation of the production over

time.

Figure 1-3 was produced after EG&G personnel located the Saltcrete
billets that wére selected for sampling and determined their dates
of production. Of the 42 Tri-walls selected, 18 had production
dates that were accessible to EG&G personnel. These Tri-walls are
evenly distributed with time over the period in which Tri-walls
were produced. The remaining unknown Tri-walls shown in Figure 1-3
may be characterized with time during sampling or possibly after‘

analytical results are obtained.

Of the 24'unknoﬁn Tri-walls, 15 Tri-walls may have a production
date on a side of the Tri-wall that cannot be observed because it
is adjacent to another Tri-wall. During Tri-wall mobilization the
Tri-walls will be examined to see if any production dates are

visible.

The remaining 9 unknown Tri-walls have serial numbers but no
production date on the outer packaging. If possible, these Tri-
wall’s production dates could be determined from historical
production log books. If this is not possible, then upon receiving
the analytical data from characterization, this information will be
compared to the data from the Tri-walls with known production dates

. to determine if any correlations exist.

The half-crates that have known production dates are evenly
distributed with time. Two half-crates do not have production

dates which is not considered to be a significant concern.
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'None of the three metal containers selected for sampling have known'

production dates. However, because the billets in metal containers
are a subset of the Tri-walls, this may not be a major concern.
When the metal containers are opened during sampling, production
dates may be distinguishable on the Tri-wall packing. When
analytical data is obtained for the Tri-walls in the metal

containers, it will be compared to the data for the Tri-walls.

Appendices A and B illustrate the locations of all the selected
samples. When the selected samples are against the wall and not
easily accessed, optional (alternative) sampling locations are

identified.

1.4 Bample Analyses and Rationale

\

The purpose for conducting this sampling and analysis program is to
provide input to the solidification formula development and is
required to address various regulatory concerns, mainly the Land
Disposal Restrictions (LDRs) from 40 CFR 268 and 49 CFR packaging
and shipping requirements. A. brief overview of the LDRs 1is

provided below.
1.4.1 Land Disposal Restrictions

The land disBosal restriction (LDR) reduirements (40'CFR 268) apply
to all hazardous wastes as designated by the U.S. EPA. The LDR
‘regulations specify treatment standards that must be met prior to
land disposal of hazardous waste. - Treatment standards are
expressed as a concentration limit in an extract of the waste, as
a concentration limit in the waste, or as a specified technology.
Ifa technology is not specified, any method of treatment may be

used as long as the treatment standard is met.

The EPA Hazardous Waste Numbers associated with the Pondcrete and
Saltcrete waste are F001, F002, F003, F00S, F006, F007, and FO009.
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' EPA wWaste Code D006 is also appropriate for Pondcrete. The LDR

treatment standards for these waste codes are provided in Table 1-
5. Most treatment standards are expressed as concentration in
thewaste extract (mg/l), and some are expressed as concentration in
the waste. If two treatment standards are given for a particular
constituent (i.e., cadmium), the lowest value applies. It should
be noted that for FO005 waste, the treatment standard for
2-nitropropane and 2-ethoxyethanol is incineration. That is, 1if
the solvent used was 2-nitropropane or 2-ethoxyethanol, then the
waste must be incinerated or a variance from the treatment standard
could be sought. However, these chemicals are not anticipated to
be present based on process knowledge. If they are found to be

present, EG&G shall be notified immediately.

The treatment standards for mixed (hazardous/radioactive) waste are
whatever 1is specified for the corresponding nonradioactive
hazardous waste. There are a few exceptions to this; however, they

do not apply to the waste sources associated with this project.

In summary, the treated Saltcrete and Pondcrete, after
solidification, must meet the treatmeht standards 1in Table 1-5
prior to land disposal. Therefore, the raw (untreated) waste
should be analyzed for the constituents presented in Table 1-5. If
any of these constituents are not present in the untreated waste,
or are present below the LDR treatment standard concentration
limits, there is no need to further analyze the solidified

{treated) waste for such constituents.
1.4.2 B8pecific Analyses and Rationale

Analysis forrthe LDR-regulated organics will be conducted on each
waste source. This analysis 1s being conducted to determine if the
total amount of each compound in the waste sources is sufficiently
low such that, when considering the TCLP procedure, the maximum

possible leachate concentration is below the regulatory values 1n
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TABLE 1-5

LDR TREATHMENT STANDARDS
PONDCRETE AND SALTCRETE
ROCKY FLATS FACILITY

LDR Treatment Standard (Nonwastewaters)
Regulated Hazardous F006,F007,
Constituent FOO01-F0O03 FOOS FO09 D006
Acetone 0.59 mg/1" 0.59 mg/1l NA NA
n-butyl alcohol 5.0 mg/l S.0 mg/1 NA NA
Carbon disulfide 4.8 mg/l 4.81 mg/l NA NA
Carbon tetrachloride 0.96 mg/1 0.96 mg/l NA NA
Chlorobenzene 0.05 mg/1 0.05 mg/l NA NA
Cresols and Cresylic Acid 0.75 mg/l 0.75 mg/1l NA NA
Cyclohexanone ) 0.75 mg/l 0.75 mg/l NA " NA
l,2-dichlorobenzene 0.125 mg/l 0.125 mg/l NA NA
Etﬁyl acetate 0.75 mg/l 0.75 mg/l NA NA
Ethyl benzene 0.053 mg/l 0.053 mg/1l NA NA
Ethyl ether 0.75 mg/1l 0.75 mg/1l NA NA
Isobutanol 5.0 mg/1l 5.0 mg/1l NA NA
Methanol 0.75 mg/1l 0.75 mg/l NA NA
Methylene chlorlide 0.96 mg/l 0.96 mg/l NA NA
Methyl ethyl ketone - 0.75 mg/l 0.75 . mg/1l NA NA
Methyl isobutyl ketone 0.33 mg/l 0.33 mg/l NA NA
Nitrohenzene 0.125 mg/1l 0.125 mg/l NA NA
Pyridine 0.33 mg/l 0.33 mg/l NA NA
Tetrachloroethene 0.05 mg/l 0.05 mg/l NA NA
Toluene ' 0.33 mg/) 0.33 mg/} NA NA
l,1,l-trichloroethane 0.41 mg/1l 0.41 mg/l NA NA
1,1,2-trichloro-1,2,2- 0.96 mg/1l 0.96 mg/l NA NA
trifluoroethanu
Trichloroethene 0.091 mg/1 0.091 mg/l NA NA
Trichlorotrifluoromethane 0.96 mg/l 0.96 mg/1l NA NA
Xylene 0.15 mg/l 0.15 mg/1 NA NA
l,1,2-trichloroethane 7.6 mg/kg" 7.6 mg/kg NA NA
Benzene 3.7 mg/kg 3.7 mg/kg NA NA
2-nitropropane NA Incineration' NA NA
2-ethoxyethanol NA Incineration"” NA NA
Cyanides (total) NA ' NA 590 mg/kg NA
Cyanides (amenable) NA "NA 30 mg/kg NA
Cadmium . - ' NA NA 0.066 mg/1 1.0 mg/1
Chromium (total) NA NA 5.2 mg/l NA
Lead NA NA 0.51 mg/1l NA
Nickel NA NA 0.32 mg/l NA
Silver NA NA 0.072 mg/1l NA
{l) mg/l - concentration in waste extract
(2) mg/kg - concentration in waste
(3) Specified treatment technology
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40 CFR 261, Subpart C for toxicity characteristic and values 1in
40 CFR 268, Subpart D, Land Disposal Restrictions. Therefore,
depending on the analysis results, the analysis of the stabilized

waste for certain compounds may not be required prior to final

disposal.

Metals analysis will be conducted for both waste forms and will
include those metals regulated by 40 CFR 261.24 (toxicity
characteristic), plus nickel and boron. Total metal content and
TCLP analysis will be performed for each parameter. The toxicity
characteristic metals will be analyzed for regulatory purposes;
nickel will be analyzed because it is a constituent of FO006é-type
wastes (electroplating wastes), which is applicable to the waste
forms, and bordn will be analyzed because it can interfere with
cement chemistry. Cyanide will be analyzed because it 1s a

constituent- of FOO6-type wastes.

Both Pondcrete and Saltcrete will be analyzed for ammonia and total
organic carbon. Both of these parameters, depending'on their

concentrations, can affect cement chemistry.

The wastes will be analyzed for alkalinity, potassium, calcium,
magnesium, and sodium. These parameters will provide input to

developing the waste/cement formulation.

An ASTM (D3987-85) leach tést will be conducted on the Saltcrete
and Pondcrete. The leachate will be analyzed for phosphate,
sulfate, nitrate, chloride, and total diséolved solids. This
analysis will determine the amount, if any, of these compounds that

will redissolVe; Additibnal)y, these compounds c¢an affect the

cement chemistry.

Gross alpha and gross beta will be analyzed on each waste form to

characterize the activity level of the waste.
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“several geotechnical .parameters will be analyzed to characterice

the physical condition of the solid waste. Percent moisture, bulk
density, and specific gravity are common physical parameters for
characterization of the waste source. The Blaine fineness test’
provides an indication of the fineness of the material based on the
permeability of air. The Atterberg 1limits will provide an
indication of the plasticity of the material. Particle size
analysis will determine the distribution of the material size and
the swell test will determine if dry material will expand when
exposed to water. Disaggregation testing will determine if the

material will dissolve when exposed to water.

Unconfined compressive strength will provide an estimate of the
waste’s current strength. Also, comparisons with other chemical
parameters may be possible to develop correlations that will
indicate 1f a particular parameter affects strength. Cement
content will provide a rough estimate of the ratio of cement to
waste: Petrographic analysis will provide qualitative analysis of
the current structure of Pondcrete and Saltcrete. Information
pertaining to mixing, unhydrated cement, and cement formation can

be provided by petrographic analysis.

REVISION O

DELIVERABLE 2118, 211C, 2218, 22iC
October 24, 1991

POMOCRETE SAPLING L AMALYSIS PLAX
SALTCRETE SAPLING L AXALYSIS PLAX

Vs
1
w
\0



